The API 20 Strep kits consist of plastic strips each with 20 microtubes containing substrates for detection of biochemical reactions in the following order: acetoin production (VP); hippurate hydrolysis and aesculin hydrolysis; production of pyrrolidonylarylamidase, a-galactoside, /3-glucuronidase, f,-galactosidase, alkaline phosphatase, leucine arylamidase, and arginine dihydrolase; acidification of ribose, L-arabinose, mannitol, sor- Overnight BHI (Oxoid) broth cultures (stationary phase) were diluted 10-fold in warm BHI broth and incubated further for one to two hours at 37°C to obtain log-phase cultures. Each set of gradient plates was inoculated with five different clinical isolates in both log and stationary phases of growth from the periphery to within 20 mm of the centre using sterile cotton-tipped swabs. Tolerant (San 1303) and non-tolerant (San 2131) control strains with known MICs to penicillin were included on every plate. The plates were incubated at 37°C in 7% carbon dioxide for 24 hours. After incubation the endpoints of growth were marked on the reverse of the plate with a felt-tipped pen. The plates were then sprayed with 1-0 ml of 50 U/ml broad spectrum f-lactamase (Porton Products) and reincubated for 48 hours after which the plates were examined for regrowth of inhibited cells. Greater than 10 colonies above the MIC endpoints was taken to be indicative of penicillin tolerance. Spiral gradient endpoint plate inoculated with three tolerant S sanguis I strains (top) and three non-tolerant S sanguis II strains (bottom). The plate was incubated at 37C for 24 hours, the endpoints ofgrowth marked, and the plate sprayed with 3-lactamase and reincubatedfor 48 hours. The tolerant strains show regrowth of colonies beyond the MIC endpoints. Table 4 Incidence ofpenicillin tolerance in organisms tested, with geometric mean MICs for tolerant and non-tolerant strains Fifty seven different API profiles were encountered in the study (table 3) . S sanguis I/1 strains with API profiles ranging from 4060430-4241450 (24 strains) all gave tolerant responses to penicillin in the logarithmic phase of growth whereas S sanguis II strains with API profiles ranging from 0242451-0260641 (45 strains) all gave non-tolerant responses. This association of tolerance with biotype I strains and non-tolerance with biotype II strains was highly significant (X2 test, p > 0-001). The figure shows a gradient plate illustrating the different responses of tolerant S sanguis I/I strains and non-tolerant S sanguis II strains to the killing action of penicillin.
Results
All strains that were tolerant in the logarithmic phase of growth were also tolerant in the stationary phase of growth; 11 What is important is that all the strains that we tested which were consistent with the description of S gordonii were penicillin tolerant. It is presently not known whether a patient's response to infection is influenced by the biotype of the infecting strain, though studies using the rabbit model of infective endocarditis provide evidence that penicillin tolerance is an important factor in the response to antimicrobial chemotherapy.2427
The species and biovar of the infecting strain may therefore have important implications for the course of the disease in man. These implications may become more apparent as the classification of the viridans streptococci is improved.
